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(landidates are required to give lheir ans:wers in their own wards as f ar os practicable
Attempt All questions.
The figures in the margin indicate Full Marks.
Necessarv ch$ls are afrached h.erewith.
Assume suitqble data if necessary"

a) Differeritiate between state and path function with exarnples. t3l
b) \l'rite do*t saiient characteristics of stored €nergy. Also, define total energ.v of as)'stem Fl
a) Defiae the term qualitv a:rd urite its reiarionship irith rnoisture content. Derive the

expression for specil-ic Volume of a ni'o-phase mir:ture in terms of quality. il]
b) Write the firnctions and govemrng equalicn for a.n adiabatic nozzle and aa evaporator. t3]

bl Derive the effrcienct' of an ideal gas pc*-er c1.cie in terms of pressure ratio with
corresponding processes on P-\'' and T-S diagrams. Expiail the eflecr.: of re-eeneration
on the cycle. t5l

4" a) List the tbur fiurdamental thermodynamic processes of an ideal vapou cornpression
refrigeration cycle and show them in a P - h diagram. Also draw' a layout of rt"r*
powdr plant with its essential components. tS]

a\ State Clausius and Kelvin*Plank statement
shou' their equir.alence.

of second law of thermodynamics and

13I

Also derive an expression for

t5l
5.

6-

7.

8"

b) Define the terms fin performance anrl fin effectiveness.
critical radius of insulation for cvlinders.

At the inlet and outlet of turbine the absolute steam pressures are 6,000 kPa and 4.0 cm of
I{g respectively. Baromekic pressure is 75 cm of i{g. Calculate the gauge pressue for the
entering steam a:rd !'acuum gauge presswe for the exiting steam. t5]
[Take pHg : 13600 kg/mJand g: 9.81 nls2].

A rigid vessei having a volume of 0.02 ml, initiaUy contains water at its critical state. The
vessel is cooled until its pressure drops to 2000 kpa Determine: , [5]a) The mass of water present in the vessel,
b) The quallty al final state, and
c) The mzLss of saturated liquid w'ater and saturated uzter vapolr at the lLnal state.

Air at 100 kPa and 127"c enters an adiabatic riiffirser etarate of 1.5 kgr5 and ieaves at a
pressure of 150 kPa. The velocity of the air is decreased from 250 mis to 50 m/s as it
passes through the diffuser. Determine the exit iemperature of the air and the exit area of
the diffi.rser. [For air, take R = 287 J&gK, cp: 1005 J/kgK]. t5l
Steam enters into a turbine at?MPa,400 'C and with a velocity of 200 m/s and saturated
vapour exits ftom the turbine at 100 kPa with a velocity of 80 m/s. The power output of
the turbine is 800 kW when the mass flow rate of steam is 1.5 kgis" Turbine rejects heat to
the surro'-rndings at 300 K. Determine the rate at which the entrop,v is generated within the
turbine.

An air-staadard Diesel cycle has a compression ratio of 18, and the heat tlansferred to the
working fluid per cycle is 1800 kJl[g. At the teginning of the compression process the
pressure is 0.1 MPa and the temperature is 15'C. Deterrnine: (a) thi tlermaiefiiciency,
and (b) the mean effective pressure. [Take y : I.4, and cp : l C05 kffkgK]

t5l
9.

t5l
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10. A hot room rvall has made of 40 cm of brick on the outside, 12 cm of plastic foam and

finally 2 cm of fire clay on the inside. The inside and outside temperatures are 570-'C and

210"C respectively. I1 inside and out'cide }:eai Ean-sie; coel1-rcients are 56 Wlm2K and

5 Wlm2K ald thlrmal conductivities of brick, foam and irre cia.. a:e 0 98 \\IrmK-

0.02 W/mK and 0.09 WimK respectively, f)etermine:

a) Rare of heat loss ftom the hot room if the total wall area is100 m2 and

b) The temperature of outer surface of the brick.
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